Abstrak
Meningitis remains a major cause of death and longterm neurologic sequelae worldwide and it's management needs to be reviewed periodically. Mortality rate due to meningitis decreased impressively until mid-fifties. This striking reduction was clearly due to introduction of newer antimicrobial agents. However, between the sixties and the nineties, the prognosis did not substantially improve and the mortality rate remained roughly stable. [1] [2] [3] It is unclear why there was no further improvement of the prognosis during three decades, despite new and more potent antibiotics and despite broader availability of critical care medicine. In Indonesia, meningitis remains as a health problem with high mortality rate.
During the past two decades, important progress has been made in understanding the pathogenesis of meningitis. The mechanisms of inflammation have been elucidated. The pathogenesis of cortical necrosis on the one hand and hippocampal apoptosis on the other have been studied. It has been shown that oxidative radicals plat a crucial and noxious role for cerebral blood flow and consecutive cortical brain damage. In addition, the complex effects of nitric oxide have been analysed. 4 Neurology Department, Faculty of Medicine University of Indonesia / Dr. Cipto Mangunkusumo Hospital, Jakarta, Indonesia
In Indonesia, there are few studies on the epidemiology of the infection in adults. In this study, we like to report the mortality rate due to meningitis in our Neurology Department Ward from 1997 through 2004. We aimed to determine factors that related to death.
METHODS
We reviewed data from medical records of patients treated as meningitis in Neurology Department Ward Cipto Mangunkusumo Hospital during the period of 1997 through 2005. All of the patients with the diagnosis of meningitis were included in this study.
Meningitis was defined as an inflammation of two of the membranes that surrounded the brain and spinal cord. These membranes (the pia and arachnoid mater) were called the meninges and formed the subarachnoid space, which was filled with spinal fluid. Meningitis was classified according to how it presented over time. "Acute meningitis" was defined as a one-time event that usually did not reoccur. "Chronic meningitis" was defined as persistence or progression of pertinent neurologic signs and symptoms for period of at least 4 weeks. Fever, headache, and stiff neck were the three classic signs of meningitis. 5 Deaths during hospitalization were recorded and used as outcome. We found out the relationship between age, sex, vomiting, and level of consciousness, motor disturbance sign, cranial nerve palsy, blood leucocyte level, CSF cell counts, CSF glucose level, CSF protein level, and meningitis type, with the outcome.
Data were analysed and were presented in textual, tables, and graphics using SPSS for Windows v 13.00. Laboratory examinations were not done in all of the patients in this study. Analyses of the laboratory test did not show any significant relationship with outcome in our study. However, there were tendency of worse outcome in the patients with higher erythrocyte sedimentation rate, higher CSF cell count, lower CSF glucose level, and higher CSF protein level. Fifteen (38.5%) patients with ESR >50 mm/hr had unfavourable outcome compare to 20 (24.7%) patients with ESR ≤ 50 mm/hr. Patients with CSF cell counts >500 cells tended to have worse outcome than ≤ 500 cells (33.3% vs. 20.6%). The result of CSF glucose level tests showed that patients with glucose level ≤ 45 mg/dL tended to have worse outcome (29.3% vs. 13.0%). CSF protein level tests did not show significant relationship with outcome, protein level >300 mg/dL had unfavourable outcome more than protein level ≤ 300 mg/dL (28.6% vs. 20.4%).
RESULTS

There
In this study, there was no difference between meningitis type and outcome. Almost forty three percents patients with acute meningitis died compare to 41.8 percents patients with chronic meningitis.
DISCUSSION
Meningitis was greatly feared infectious disease because it struck and killed rapidly and as many as 25 percent of survivors had sequale such as permanent brain damage, mental retardation, or hearing loss. Mortality due to meningitis was decreased significantly in the early period of introduction of potent antibiotics; thereafter, the mortality were not altered although there is development in antibiotics potency. In this study, the mortality was 41.8%. This mortality rate was high compare to the mortality rate reported in other publications in the United States (5-40%) 1, 16 and Asia (15-50%). The increased number of HIV-related CNS infection supported the high death rate in this study. The cases of HIV complication in CNS were increased since 2003 in our hospital and they contributed to the high death rate. As in many countries in South East Asia, the number of HIV-positive and AIDS patients is still increasing, leading to a rising number of opportunistic infections including CNS manifestation. [6] [7] [8] [9] In our study, most of the patients were young adults with the mean of age were 21 years old. This result was lower than mean of age of the patients reported in Thailand (29.6 years old). 5 There was male predominance (70.3%) in this study that was consistent with previous study.
The clinical presentations of patients admitted to our hospital showed that altered level of consciousness, seizure, hemiparesis, cranial nerve deficit were found in most of the patients. These clinical presentations were found also in previous studies. [10] [11] [12] [13] Presence of altered level of consciousness and hemiparesis were significantly related to mortality. As in previous studies, the degree of consciousness related to clinical severity of the patients and had sufficient impact on the prognostic for the mortality. Hemiparesiswas found in 26.7% of the patients and 54.2% of them were dead compare to only 26.4% who did not had hemiparesis. Hemiparesis, as altered level of consciousness, in these patients was considered as the involvement of the brain functions (meningoencephalitis), thus as found in other studies result in worse outcome. 1, 10, 11, 14, 15 The search for better understanding of pathophysiology and better treatment of meningitis was needed to improve the outcome. Multiple cytokines play an important regulatory role in the control of inflammation.
TNF-α, IL-1β, and IL-6 are major early response cytokines that trigger, often in synergy, a cascade of inflammatory mediators, including other cytokines, arachidonic acid metabolites, chemokines, and reactive nitrogen and oxygen intermediates. Increased concentrations of these cytokines have been detected in CSF samples of bacterial meningitis and concentrations of IL-1β are associated with significantly worse disease outcome or disease severity. Influx leukocytes to subarachnoid space due to increased expression of adhesion molecules and uncontrolled expression of proinflammatory mediators will release a complex variety of potentially cytotoxic agents including oxidants and proteolytic enzymes (e.g., matrix metalloproteinase [MMP]), which may contribute to tissue destruction. Inflammatory host reaction result in vasculitis, blood-brain barrier (BBB) disruption, hydrocephalus, and cellular swelling. This process cause further vicious circle of pathophysiologic alterations, leading to neuronal injury and high intracranial pressure. Further research on the biomolecular alterations of the disease process will be relevant the development of therapeutic interventions strategies in meningitis. 4 This study has some limitations. Because of the retrospective nature, we might have missed the patients due to inaccurate information in medical status. Laboratory tests are not found in many cases, leading to insignificant relationship to outcome as found in other studies, however the laboratory tests result that tends to have worse outcome are similar to previous studies. 9 Cerebrospinal fluid (CSF) examinations and analysis are still an important diagnostic tool, and they can predict the outcome of both acute bacterial and chronic meningitis. Because of that, the CSF examinations must be performed in all suspected meningitis patients.
Cerebrospinal fluid (CSF) examinations results in this studies do not give the significant number to predict death, however in other studies, CSF pressure 450 mmH 2 O, cell counts >5000/L, CSF glucose concentrations <40 mg/dL, or protein concentrations 300 mg/dL are the risk factors for death outcome. In this study, cell counts of the death are 1093 mg/dL, glucose concentrations 37mg/dL, and protein concentrations 291 mg/dL are similar to previous studies. This study does not give significant statistic results due to lack of data. [14] [15] [16] Because there is still high death rate especially in acute bacterial meningitis, it is likely suggested to examine the gram stain of CSF, micro-organisms culture and resistance to find out the causative bacteria and to administer the right antibiotics. In this study there is no culture examination result because most of the patients arrived in late stage, poor economic status, so patients could not afford to pay for the examinations, and disapproval of patient's family. 17, 18 In summary, meningitis remains public health problem due to high mortality rate. The increased prevalence of HIV/AIDS disease provides increased number of meningitis cases and may contribute to increased mortality rate. Better understanding of pathophysiology is needed to improve adjunctive treatment other than mere better antibiotics.
